Pensieve Header: Switching to the Burau presentation; continues pensieve://2012-02/.
BSinplify = Sinplify;
Set Attributes[BCol |l ect, Listable];
BCol l ect [B[w_, u_1]1 := B[
BSi nplify[w]
Col l ect [u, _h, Collect[#, _t, BSinmplify] &]
1
(* "L" for "Labels" *)

hL[B_] : = Union[Cases[B, h[s_] = s, Infinity]l;
tL[B_] := Union[Cases[B, t[s_]|Ts_ = s, Infinity]];
dL[B_] := Union[hL[B], tLIBII;

BForm[Bl[w_, u_11 := Mdul e[

{tails, heads, mat},
tails = tL[B[w, u]]; heads = hL[B[w, u]];
mat = Quter [BSinplify[Coefficient [u, h[#l]t [#2]]] & heads, tails];
PrependTo[mat, t /@ tails];
mat = Prepend[Transpose[mat], Prepend[h /@ heads, w]];
Mat ri xFor m[mat ]
1
BForml[el se_] : = else /. {B_B = BForm[B], B_Bu =» BForm[p]};
tmix_, y_, z_1[B_]1 := B /. {t[x]->t[z], t[yl->t[z], Tx>T, Ty->T.};
hmix_, y_, z_1[Blw_, u_11 := Mdulel
{¥x = D[y, h[x]1, wy =D[p, h[yll, M=p /. h[x] |h[y]l - 0},
Blw, M+h[z] (yx+yy+ (yx /. t[i_] = 1)yy)] // BCollect
1;
thswap[y_, x_1[Blw_, u_11 := Module]
{a, B, ¥, 6, €},
Coefficient [u, h[x]t[y]l]l;
D[u, t[yll /. h[x] - O;
Dlu, h[x1] /. t[y]l - O;
p /. h[xI|t[yl » O;
= 1l+a;
[w*e, Pl us[
a(l+(y /. t[i_]1 =»1)/e)hix1tlyl,
B(l+(y /. tli_1=>1)/€)tlyl,
¥/ eh[Xx],
6-1/exy*B
]] 77 BCollect

a
B
Y
S
€
B

B
dm[x_, y_, z_1IB_]1 := B // thswap[x, y] // hm[x, y, z] // tm[x, y, z];
B /: Blwl_, pul 1B[w2_, pu2_ 1 := Blwl xw2, ul+u2];
R[x_, y_1 1= B[1, (Tx-1)=*t[x]1h[yl];
Ri [x_, y_1 :=B[1, (1/Tx-1)«t[x]h[yll;
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Unpr ot ect [NonComut ativeMul tiply];
B_ x%x v_ .= l\/bdule[
{p, o, |abels},
p =B+ (v /. {hIs_1 » hlo[s]], t[s_] = t[o[s]], Ts_ » Tos1});
label's = Union[Cases[{B, v}, h[s_1|t[s_]1]|Ts_ = s, Infinity]];
Dol
o =p // dm[s, o[s], s]I,
{s, | abel s}

1
P
|E
BCol l ect [Bu[w_, A_, p_]] := Bul
BSinplifylw],

Col l ect [A, _h, BSinplify],

Col l ect [u, _h, Collect[#, _t, BSinplify] &]
1

BForm[Bulw_, A_, u_1] := Mdule[

{tails, heads, mat},

tails = tL[B[w, A, u]l;

heads hL[B[w, A, u]l;

mat = Quter [BSinplify[Coefficient [y, h[#l]t [#2]]] & heads, tails];
PrependTo[mat, t /e tails];

mat = Prepend[Transpose[mat], Prepend[a, w]];
Mat ri xFor m[mat ]

i
Bu[n_I nteger, B_B] := Bu[h /e Range[n], B]I;
Bu[ns_List, Blw_, u_1]1 := Module[{A},
A = (L+Coefficient [pu, #] /. t[i_] » 1) & /@ ns;
Bu [w,

Thread[ns - A],
- +(ns /. h[j_1 » t[Ih[jI). 2
1 // BCollect
I
B[Bu[w_, A_, p_1] := BCollect [Blw,
—u+Total [A /. (h[j_1->A_) »t[jl1h[jIXA]
115
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{R[1, 2],
R[1, 2] // BForm
Bu[2, R[1, 211,
Bu[2, R[1, 2]] // BForm
B[Bu[2, R[1, 2111,
B[Bu[2, R[1, 2111 // BForm
} // Col umForm

B[1, h[2] (-1+Ty)t[1]]
1 hi2]
(t[l] -1+T,
Bu[l, {h[1] > 1, h[2] 5Ty}, h[1]1t[1] +h[2] ((1-Ty) t[1]+T1t [2])]

1 h[l]-1 h[2] T
t[1] 1 1-T
t[2] 0 T1

B[1, h[2] (-1+Ty) t[1]]
1 h[2]

(t[l] —1+T1)

n=3;

{

Bl =B[1, Sumlai.j t[i Th{jl, (i, n}, {j,n}|], Bu[n, 1],
B2 =B[1, Sum[Bioi.j t[i 1h(j], {i,n}, {j, n}y]], Bu[n, B2],
B1 #x B2,

Bu[n, B1xxp2]

} // BForm // Col umForm

1 h[1l] h[2] h[3]
t[1] ocu1 a2 a3
t[2] a1 022 023
t[3] os1 o032 Q33
1 h[l}—)l+0{11+0{21+0{31 h[2}91+a12+a22+a32 h[3}—>1+0{13+0{23+0(33
t[1] 1+o021 +0as1 -a12 - 013
t[2] - o021 1+oa12 +032 - 023
t [3] - 031 - 032 1+ o013+ 003
1 h[1l] h[2] h[3]
t[1] Bir Bz Bi3
t[2] Bar B2z B2
t (3] Bar Ba2 B33
1 h[1l) >1+pB11+B21+Bs1 h[2] -1+ B12+Baz2+PBs2 h[3] > 1+pB13+B23+B33
t[1] 1+ B21 + Baz - B12 - B13
t[2] -B21 1+ B12 + B3z - B23
t [3] -B31 -B32 1+ B13 + B23
1 hi1] hi2]
t[1] (1 + o021 +0a31) Bi1 - 021 Brz —o31 B1z + a1 (1 + P11 + B21 + Ba1) (1 +as2) Biz - as2 B13 + 12
t[2] (1 +o031) B21 — 31 B2z + azy (1 + B12 + B21 + B32) (1 +as2) B2z + 12 (-B21 + B22) — 032
t [3] (1 +o021) Ba1 +oa31 (1 + P13+ B23+B31) - 021 B3z B3z +asz2 (1 + B13 + B23 + B3;
1 h{1l] - (1 +o11 +a21 +az1) (1 + P11+ P21+ B31) h{2] - (1 +o12 + 022 + 032
t[1] 1+ P21+ B31+0apr (L+B12+PB21+PB31) +0a31 (1+PB13+ P21+ B31) - (1 +a32) B12 +as2 B13 - o1
t[2] - (1 +o031) B21 + 031 B2z —az1 (1 + B12 + P21 + B32) 1+B12+Ba2+aiz2 (1+B12+PB21+8
t [3] - (1 +a21) Ba1 —oas1 (1 +B13+ B2z +B31) + 021 B3z 012 (Bs1 - B32) - Bz2 - asz
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n=3;

{
Bl =Bufwl, Table[h[j] - 21}, {j, n}|, Sumfalyi.jt[i JTh(jl, {i,n}, {,n}]], B[AL],
B2 =Bufw2, Table[h[j] - 22, {j, n}|, Sum[a2sei.jt[i 1h(j]l, {i,n}, {j,ny]], B[B2],

B[B1] = B[B2],
Bu[n, B[B1] »xB[B2]]
} // BForm // Col umForm

wl h[l] > 21; h[2] > 21, h[3] - Al3

t[1] ol ol aliz
t[2] alp alss alss
t [3] alsy alsy alss
wl hil] hi2] hi3]
t [l] 70(111 + )\11 70(112 70(113
t [2] —0(121 —0(122 + )\12 —O(123
t [3] -oalsz; -oalsn -oalzz + Al3
w2 h[l] - 227 h[2] - 22, h[3] - A23
t[1] a1y 0212 o213
t[2] 0221 a2z 0223
t (3] 0231 a232 233
w2 hil] hi2] h[3]
t [l] 70(211 + 121 70(212 70(213
t [2] —0(221 —0(222 + )\22 —01223
t [3] - 0231 - 0232 -0233 + A23
wl w2 hil]
t [11 —0(121 0(212—0(131 O(213+ (—1+O(121+O(131) (a211—121) + (01111—111) (—1+O(211+O(221+O(231—}1
t[2] (-1 +alszy) 0291 - alzs 0223 +alyy (-1 + 0212 + 0221 + a232)
t [3} (71 + 0(121) O(231 + 01131 (71 + 0(213 + 0(223 + 0(231) - O(lz]_ 0(232
wl w2 hi{l] - (-1+alyp +aly; +alzy - A1) (-1 +a211 + a2p1 + @231 - A271) hi{2] - (-1 +
t[1] 1-0291 -0231 +alpy (-1 + 0212 + 0201 +0231) +alzy (-1 + 0213 + 0291 + a231) - (-1+al
t [2} 7(71+O(131) O(221+O(131 0{22370(121 (71+O(212+O(221+O(232) 170{21270{232 +al
t [31 - (—1 + 01121) 0(231 - 0(131 (—1 + 01213 + 0(223 + 0(231) + 0(121 01232 0(112 (O(:
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n=3;

{

Bl =Bufwl, Table[h[j] - 21, {j, n}],
Sum[aligij t [iJh[j]+(1/n-aliwiy)tjlhiil, {i,n}, {i, ny]
|, BIB1],

B2 =Buw2, Table[h[j] - 22, {j, n}],
Sumfo2i0i. t [i Th[j]1+ (1/n-020i,)t[jIh{j], {i,n}, {j,n}]
|, BIB2],

B(B1] »« B[B2],

Bu[n, B[Bl] »»B[B2]]

} // BForm // Col urmFor m

wl hil] - Aly h[2] - Al, h[3] > Als

t [l] 1- 0(121 - O(lg]_ 01112 0(113
t [2] 0(121 1- O(112 - 0(132 0(123
t [3] alszy alsp 1-0al13-alss
wl h[1l] h[2] h[3]
t[1] -1+alp +alzy + Al —alqo -oaliys
t[2] —olog -1 +alyo +alzy + A1y —olos
t [3] 70(131 70{132 -1+ 01113 + 0(123 + }13
w2 h{l] - A2, h{2] - 22, h[3] - 223
t [l] 1- 0(221 - O(231 01212 0(213
t [2] 0(221 1- 01212 - 01232 0(223
t [3] 0(231 0(232 1- 0(213 - 0(223
w2 h[1l] h[2] h[3]
t[1] -1+ a2 +a23;1 + 221 -0212 -0213
t[2] -0221 -1 +021p + 232 + A2 -a253
t [3] 70(231 70(232 -1+ 01213 + 01223 + )k23
wl w2 h[l]
t[1] -1+0a2p +a231 —aly; (-1 +0215 + 291 +0231) —oalzy (-1 + 0213 + a2 + a231) + 211 223
t [2} (71+O(131) 0(22170(131 O(223+O{121 (71+O(212+O(221+O(232) 71+O(2_‘
t [3] (—1 + O(lz]_) 0(231 + 0(131 (—1 + O(213 + 01223 + 0(231) - 0(121 O(232
wl w2 hil] - Al 223
t[1] 1-0291 -0231 +alyy (-1 + 0212 + 0221 +0231) +alzy (-1 + 0213 + 0221 + a231) -(-1+oal.
t[2] - (-1+alz1) a2 +alz; a3 —oalyy (-1 + 0212 + 0221 + a232) 1-021p -a23p +al

t [3] —(-1+aly) o231 —alzy (-1 + 0213 + 0223 + 0231) + alyy a23) alip (o
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n=3;
{

Bl =Bu[w, Table[h[j] >, {j, n}],

Sumlasoij t (i Jh{jl+(1/n-awig)tilhii], {i,n}, {, n}]

|, BIB1],
B[(p1] // dm[1l, 2, 17,

Bu[n, B[Bl] // dm[1, 2, 1]]
} // BForm // Col umForm
w hi{l] - h[2] - X h[3] - 23
t[1] 1-o021-0aa1 a1z 013
t[2] az1 1-a12 - a3z 023
t [3] asy a3z 1-o013-o023
W h[l] h[2] h[3]
t[1] -1+oa21 +0s1+ A1 - a2 -au13
t[2] -021 -l+ogp+o32+ X2 - 023
t [3] - 031 - Q32 -1 +a13 + 093 + A3
w-wag h(l] h(3]
t (1] l+agr (-l+ogp) —ag2+021 ag2-A1 Ap+oup (-1+ogi+A1 A2) _ (-1+ou2) opz+oug (-l+oua+asy)
~l+o2 ~l+oz
t [3] _ (-1l+oo1) ogp+az (-l+oua+asy) I (1 L 0 ) + s
~1+o1z -1l+ouz
W - wa12 h[l] - X1 X hi2) -1 h[3] - X3
t 1] 1- (-1+0021) Ot327+10‘+301(1£*1+0t12+0‘32) 0 (-1+ou2) Otzzflaj;i*lqu‘rasz)
t[2] 0 1 0
t [3] (-1+021) ag2+az1 (-l+rogz+asz) 0 -liops-aup (-1l+aaz+ors) —ous (-1l+agp)

-l+aiz

-l+aiz



n =4,
{
Bl =Bu[w, Table[h[j] >, {j, n}],

Sumlasoij t (i Jh{jl+(1/n-awig)tilhii], {i,n}, {, n}]

|, BIB1],
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B[(p1] // dm[1l, 2, 17,
Bu[n, B[Bl] // dm[1, 2, 1]]
} // BForm // Col umForm
w h{l] - hi(2] - X, h(3] - X3 hid4] - 4
t[1] 1-o021-0a31-0aam o12 Q13 aia
t[2] az1 1-o012 -032 - 042 23 Q24
t [3] as1 asz 1-o033-023-043 Q34
t[4] Qa1 Qa2 Q43 1-o0u4-004 - 034
W h[l] h[2] h[3] h[4]
t[1] -1+o0p1 +031 +041 + A1 -a12 -a13 -o14
t[2] - 021 -1 +o0g2 +ag2 + 04z + A2 - 023 — 024
t [3] - Qg1 - 032 -1 +o13 + 023 +0u3 + A3 - 034
t[4] - 041 - 042 - 043 -1+ o004 + 024 + 034 + 24
w-wo1 h[l] h[3]
t[1] 1-032+001 O3~ 041 +032 Q41 ~0l42 +021 042 +041 Oz +031 (~1+agp+0uz) ~A1 Ao+anz (~l+agi+our+As Ap) _ (-1+ouz) apg+oas (-1l+aap
-1l+o12 -1+ou2
t [31 _ o3 (fl+a1z+a3721):§1322 (-1+ap1+0a41) “1+omg+ousz [1+ 7101+3;12
-1+agy+a Olap +QL -l+agp+o a3 o
t [41 _ 21+031) 7412+a1421( 12+042) ﬁ ~ous
Ww-walz h[l] - X1 X hi2] -1 h[3] - X3
t[1] 1. % (-1+oup+as) +og2 (-1+opi+asr)  (-lrapi+osy) oup+asn (-l+oip+aur) 0 (-1+auz) azz+ous (~l+ouz+
-l+aiz -1l+ap -l+aip
t[2] 0 1 0
t [3] as1 (*1+a12+aafl):;1322 (-1+ap1+0a41) 0 -1l+opz-aug (*1+asz)jf:tzflzalz (-1
t[4] (-1+op1+031) cup+aur (-l+aip+oar) 0 _az oz a3

-1l+ag2

-l+o1z
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n=>5;
{
Bl =Bu[w, Table[h[j] >, {j, n}],
Sumlasoij t (i Jh{jl+(1/n-awig)tilhii], {i,n}, {, n}]
B
B[B1],
(Expand /@ Bu[n, B[B1] // dm[1, 2, 1]]) /. t[i_l1h[i_] - O
} // BForm // Col urmFor m

w h{l] - A h[2] > X h(3] > A3 h(4] > A
t[1] 1-o001-031~-041-0as1 012 013 Q14
t[2] 021 1-o12 - 032 - 042 - 0as2 Q23 024
t [3] 031 32 1 - o013 - 023 - o4z - 053 034
t[4] 041 Q42 43 1-o014 -024 - 34 - 054
t [5] as1 as52 053 54 1-
w h(1] h(2] h(3]
t[1] -1+op1+031+041+051 + N1 -a12 - 013
t[2] -o1 -1+ o012 + 032 + Qa2 + 052 + A2 - 023
t[3] -a31 - 032 -1 +a13 +003 +043 +as3 + A3
t[4] - 01 - Q42 - 0143 -1+ 014+
t [5] -asy -as2 - as3
W - W a1 h[l] - X1 X hi2) -1 h[3] - X3 h[4] - x4
t 1] 0 0 (-1+a12) 023+01137](-;i;a12+0132+O(42+0152) (-1+a12) Otz4+a147i;i;0112+&32
a1 (~Leagprome) +ass (~Lrapi+ourra s o
t [3] 31 ( 12 32)715;12 21+041+051) 0 0 _ ﬁ + 034
t [4] as1 ( 1+a12+a42)7+1a:1;1; 1+001 +o1 +051) 0 - % + 043 0
-l+oap1+az1+a 52+ -l+ogg+a agz o a4 a
t [5] (Flrooiros ‘”ilfélz st (-1rou2+as2) 0 - ﬁ + Q53 - ;i—aiz + 054



